TADH, the thermostable alcohol dehydrogenase from Thermus sp. ATN1: a versatile new biocatalyst for organic synthesis.
The alcohol dehydrogenase from Thermus sp. ATN1 (TADH) was characterized biochemically with respect to its potential as a biocatalyst for organic synthesis. TADH is a NAD(H)-dependent enzyme and shows a very broad substrate spectrum producing exclusively the (S)-enantiomer in high enantiomeric excess (>99%) during asymmetric reduction of ketones. TADH is active in the presence of 10% (v/v) water-miscible solvents like 2-propanol or acetone, which permits the use of these solvents as sacrificial substrates in substrate-coupled cofactor regeneration approaches. Furthermore, the presence of a second phase of a water-insoluble solvent like hexane or octane had only minor effects on the enzyme, which retained 80% of its activity, allowing the use of these solvents in aqueous/organic mixtures to increase the availability of low-water soluble substrates. A further activity of TADH, the production of carboxylic acids by dismutation of aldehydes, was investigated. This reaction usually proceeds without net change of the NAD(+)/NADH concentration, leading to equimolar amounts of alcohol and carboxylic acid. When applying cofactor regeneration at high pH, however, the ratio of acid to alcohol could be changed, and full conversion to the carboxylic acid was achieved.